Alteration in bioenergetic regulators, SirT1 and Parp1 expression precedes oxidative stress in rats subjected to transient cerebral focal ischemia: molecular and histopathologic evidences.
The present study was undertaken to identify the time-dependent changes in bioenergetic regulators and oxidative stress markers levels and also to ascertain which occurs early in focal cerebral ischemia. The status of bioenergetic regulators (nicotinamide adenine dinucleotide, Silent information regulator Transporter 1 (SirT1) and Poly adenosine diphosphate--ribose polymerase 1 (Parp1)) and oxidative stress markers' (lipid peroxidation and nitric oxide) levels along with excitatory neurochemical glutamate, neuronal nuclei (NeuN), glial fibrillary acidic protein (GFAP), and caspase 3 at various durations of reperfusion viz 0, 1, 6, 24, 72, and 166 hours was investigated in rats subjected to 2 hours of middle cerebral artery occlusion. Six hours after reperfusion, a significant downregulation in SirT1 and upregulation in Parp1 expressions were observed in striatal region of ischemic-reperfused rats compared with ischemic rats. Peak elevation in glutamate content was recorded at 72 hours, and maximum level of lipid peroxidation and nitric oxide contents were observed at 166 hours. A significant decrease in NeuN and increase in GFAP-positive cells were observed at 24 and 72 hours, respectively, in cortical, striatal, and hippocampal regions. These data reveal that change in bioenergetic regulators occurs earlier than excitotoxicity and oxidative stress in cerebral stroke. From the data, it can also be inferred that appropriate therapeutic intervention, that is, bioenergetic modulators at early period and either glutamatergic and/or antioxidant therapy at delayed period may yield a better therapeutic outcome.